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ABSTRACT  
The purpose of the study was to determine the prevalence of obesity based on the Body Mass 
Index (BMI), waist circumference, and fat mass and fat percentage and to examine the 
relationship between BMI, waist circumference, fat mass and fat percentage as the 
measurement of obesity among university students. The participants were 305 students from 
Univesiti Pendidikan Sultan Idris (UPSI) aged between 18-25 years old with males (n =101) 
and females (n =204). Digital InBody Stadiometer was used to measure height. Body 
Composition Analyzer was used to determine body mass, fat percentage, fat mass and body 
mass index. Seca - SC100 tapes was used to measure waist circumference. The data was 
analysed using descriptive statistic to determine the prevalence of obesity and the Pearson 
correlation was used to determine the relationship between the variables being studied.  
Results showed that the prevalence of obesity based on BMI in male was 34.6. % overweight 
and 12.9 % obese and 31% was overweight and 12% obese among female participants.  
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The prevalence of obesity according to BMI was higher in men if compare to women. The 
results of waist circumference showed the greater number of females (71.6%) being 
overweight compared to males (64.3 %). Overall, there was a strong, positive correlation 
between body mass index, waist circumference, fat mass and fat percentage in measuring 
obesity.  
Keywords: Overweight, Obese, BMI, Waist circumference, and Fat mass 
 
1. INTRODUCTION 
The great changes in people’s lifestyles have caused obesity, which is linked to urbanization 
and economic growth to become prevalent [33]. The prevalence of obesity is increasing in 
every country of the world [16]. It is estimated that more than 1.1 billion adults and 115 
million children worldwide are overweight and obese [13]. The prevalence of obesity has 
reached epidemic level in Malaysia. According to the National Health and Morbidity Survey 
[18], 33.3% and 27.2% of Malaysians above 18 years of age are overweight and obese 
respectively. Furthermore, the cost of obesity to the Malaysia health system exceeded RM20 
billion in 2014, and this included costs associated with consequent metabolic disease, cardiac 
disease and surgical complications [15].  
Body Mass Index (BMI) is widely used to measure obesity. However, the BMI is unable to 
differentiate between lean mass and fat mass, and hence, it is limited by differences in body 
adiposity for a given BMI across age, gender and ethnicity [11]. Obesity based on BMI, may 
actually underestimate obesity among Asians populations [19]. In addition, the BMI is only for 
screening process survey and does not consider fat mass distribution [23]. BMI is often used to 
assess risk of disease among adults [28]. Waist circumference a simple measure of fat 
contribution in body, has been observed to be a stronger predictor of obesity-related risk factors 
than BMI in adults [3, 7, 14, 22]. Most literature suggested that waist circumference should 
come along with body mass index  measurement to identified the risk of disease and there 
are a lot of studies using this two methods [5, 28, 29].   
Body Mass Index prevalence needs supported by waist circumference where by for obesity 
predictor range were 104 cm for male and 88 cm for female [3] and overweight the score 
more than 80 cm and 94 cm approximately for female and male [5, 10, 17, 26]. A national 
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survey among Malaysians university students showed obesity prevalence was significantly 
higher in the Malay women, compared to the Indians and Chinese [24]. Serious concerns 
arise, as obesity is a core risk factor for the development of several diet- related chronic 
diseases. 
University students are a national asset for the future that will generate this country to in order 
to face urbanization and promote economic growth. These young people should have a healthy 
life and one of the indicator is their body condition. Peltzer (2014) reported that high 
prevalence of overweight and obesity from 22 universities. In Asia, the prevalence percentage 
of obesity were found that (Bangladesh: 20.8% [27]; China: 2.9%–14.3% [25, 12] ; Malaysia: 
20%–30.1% [2, 6]:  Thailand: 31% [1]: Pakistan: 13%–52.6% [4, 9] and India: 11%–37.5% 
[21]; The rising prevalence of overweight and obesity in universities were 49% because of 
inactive lifestyle [8] and increase consumption of high calorie foods [23] that not a healthy 
food [27].  
Thus the present study aimed to determine the prevalence of obesity based on the BMI, waist 
circumference, fat mass and fat percentage. This study also aimed to investigate the 
relationship between BMI, waist circumference, fat mass and fat percentage as a measurement 
of obesity among the students of Universiti Pendidikan Sultan Idris (UPSI). 
 
2. METHODS 
2.1 Participants  
This study was conducted at Universiti Pendidikan Sultan Idris (UPSI). A total of 305 
students age between 18 to 25 years old comprised of 101 males and 204 females were 
voluntarily participated in the study.  The participants were given verbal and written 
instructions outlining the protocol and written informed consent was obtained before the 
measurement of their body composition. The study was conducted in accordance to the 
Declaration of Helsinki. 
 
2.2 Procedure 
Height was measured in 0.125-inch (0.32 cm) intervals using a stadiometer digital InBody 
BSM-370 Stadiometer (Seoul, Korea).  Body mass, fat percentage, fat mass and body mass 
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index has been assessed using Body Composition Analyzer (Inbody 3.0®, Biospace Co Ltd, 
Seoul, Korea).  BMI were categorized as underweight ≤ 18.5 kg/m2, overweight 25.0 – 29.9 
kg/m2, and obese if BMI ≥ 30.0 kg/m2 [32]. Waist circumference was measured on the skin 
around the abdomen at the level of the umbilicus with tape measurement Seca- SC100 
(Hamburg, Germany). Waist circumference  were categories as normal ≤ 93.5cm, 
overweight 94 - 101.9 cm and obese > 102 cm  for male and normal < 79 cm, overweight 
80-87.9 cm and obesity 88.0 cm for female [31].  
 
2.3 Statistical analysis 
Data analysis was conducted by using Statistical Package for Social Sciences version 20 
(SPSS Inc., Chicago, IL, USA). Descriptive statistic was used to analyze the demographic and 
prevalence of obesity. The descriptive data were reported in mean, standard deviation, 
frequency and percentage. The relationship between anthropometric measures was examined 
using Pearson’s correlation analysis. P value < 0.05 was set as significant value. 
 
3. RESULTS 
The basic characteristics of the participants are shown in Table 1. The participants comprised 
of 33.1% (n = 101) males and 66.9% (n = 204) females.  The mean ages for male and female 
participants were 22.4 ± 1.1 and 22.31 ± 1.3 years old respectively. The frequency of exercise 
showed that most participants exercise either once or twice per week.  
 
Table1. The demographic characteristic of the participants between genders. Values are 
express as M ± SD. 
Variables Males (n = 101) Female (n = 204) 
Age (years) 22.4 ± 1.1 22.31 ± 1.3 
Height (cm) 168.15 ± 6.6 156.78 ± 5.1 
Weight (kg) 71.34 ± 14.0 62.02 ± 12.6 
Frequency of exercise (day per week) 1.29 ± 0.9 1.10 ± 0.9 
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3.1 Prevalence of obesity based on Body Mass Index (BMI).  
The prevalence of obesity according to BMI was higher in men compared to females.  Table 
2 showed 1.00% of female were underweight, 56% was normal, 31% was overweight and           
12% was obese. While male participants showed 52.2% normal, 34.6% overweight and 
12.9% was obese. 
 
Table 2.  Prevalence of obesity based on Body Mass Index (BMI) in male and female 
participants (n= 305).  Values are express as frequency and percentage (%). 
BMI (kg/m2) 




18.5 - 24.9 
Overweight 
25.0 - 29.9 
Obese 
≥ 30.0 
Male  101 -  53 (52.5%) 35(34.6%) 13 (12.9%) 
Female  204 3 (1%) 115 (56%) 63 (31%) 23(12%) 
 
3.2 Prevalence of obesity based on waist circumference (cm).  
Table 3 showed the frequency and percentage waist circumference for male and female 
participants. The prevalence of overweight based on waist circumference was greater in 
females (71.6%) compared to males (64.3 %). Likewise, there was a higher percentage of 
obesity observed in females (28.4%) than in males (12.9%). 
 
Table 3. Prevalence of obesity based on waist circumference (cm) in male and female 
participants (n= 305). Values are express as frequency and percentage (%). 
Waist Circumference (cm) 
Gender 
Normal 
< 93.9  
Overweight 
94 - 101.9  
Obese 
˃ 102  
Male (101) 21 (20.8%) 65 (64.3%) 13 (12.9%) 
Female (204) 
Normal 
< 79.9  
Overweight 
80 – 87.9  
Obese 
˃ 88 
- 146 (71.6%) 58 (28.4%) 
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3.3 Correlation between BMI, waist circumference, fat mass and fat percentage. 
Table 4 showed the Pearson’s correlation coefficients of body mass index, waist circumference, 
fat mass and fat percentage among male participants. There was a positive and significant 
correlation between body mass index and waist circumference [r = 0.732, n =101, p < 0.000], 
body mass index and fat mass [r = 0.725, n = 101, p < 0.000], body mass index and fat 
percentage [r = 0.686, n =101, p < 0 .000] and fat mass and percentage fat [r = 0 .523, n =101, 
p , 0.000]. Overall, there was a strong, positive correlation between body mass index, waist 
circumference, fat mass and fat percentage to estimate obesity. Increases in fat mass and fat 
percentage were correlated with increases in obesity.  
 
Table 4. Correlation between BMI, waist circumference, fat mass and fat percentage among 
male participant (n = 101). 
 
Table 5 shows the Pearson’s correlation coefficients of body mass index, waist circumference, 
fat mass and fat percentage among female participants.  There was a positive and significant 
correlation between body mass index and waist circumference [r = 0.683, n = 204, p < 0.001], 
body mass index and fat mass [r = 0.826, n = 204, p < 0.000, body mass index and percentage  
fat [r = 0.700, n = 204, p < 0.001] and fat mass and percentage fat [r = 0.671, n = 204, p < 
0.001]. The result indicates all four indicators were significant and the high relationship was 







BMI (kg/m2) 1.000 0.732** 0.725** 0.686** 
Waist circumference 
(cm)  
0.732** 1.000 0.538** 0.461** 
Fat Mass  0.725** 0.538** 1.000 0.523** 
Fat percentage (%) 0.686** 0.461** 0.523** 1.000 
** Correlation is significant at the 0.01 level (2 -tailed) 
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mass index, waist circumference,  fat mass and fat percentage to estimate obesity. Increases in 
fat mass and fat percentage were correlated with increases in obesity for female participants.  
 
Table 5. Correlation between BMI, waist circumference, fat mass and fat percentage among 
female participants (n = 204). 
 
4. DISCUSSION  
The goal of this study was to evaluate the relationship between body mass index, waist 
circumference, fat percentage and fat mass to estimate obesity among Universiti Pendidikan 
Sultan Idris (UPSI) students.  Results showed the prevalence of obesity according to BMI 
was higher in men compare to women. Overall, there was a strong positive correlation 
between body mass index, waist circumference, fat mass and fat percentage to estimate 
obesity. Therefore the outcome of this study strongly showed that increases in body 
composition were correlated with increases in obesity. 
The estimation for health screening base on BMI can underestimated the risk of disease 
(Vargas, 2008). Our results were in agreement with a number of studies mainly from Asia 
(Jingya, 2013; Gopalakrishnan, 2012; Banwell, 2009) which found that female population  
was associated with overweight and obesity. We speculated that in our study, the less 
frequency of exercise was probably one of the factors that may influence the high prevalence 







BMI (kg/m2) 1.000 0.683** 0.826** 0.700** 
Waist circumference 
(cm) 
0.683** 1.000 0.538** 0.458** 
Fat Mass 0.826** 0.538** 1.000 0.671** 
Fat percentage (%) 0.700** 0.458** 0.671** 1.000 
** Correlation is significant at the 0.01 level (2 -tailed) 
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Determining BMI does not require complex equipment and it is easy to calculate. However, in 
this study the highlighted limitation in its use, as a measure of adiposity is importance. In the 
present study the correlation coefficients between BMI and fat mass shows high correlation 
among the participants which was supported by previous studies (Peltzer et al., 2014; Haidar 
et al., 2012; Irving et al., 2009). The strong correlation between BMI and fat mass (r = 0.683) 
indicated that the usage of waist circumference is useful to be used with BMI to estimate the 
prevalence of obesity for both genders. Indeed (Peltzer, 2014) suggested that BMI need 
supported by waist circumference to estimate the risk of disease predictor that is a useful 
replacement for the visceral adipose tissue area. 
 
5. CONCLUSIONS  
The present study has implications for the prevention of obesity in adult.  As according to 
the National Health and Morbidity Survey (NHMS, 2011), 33.3% and 27.2% of Malaysians 
above 18 years of age are overweight and obese respectively. Universities need to address 
healthy environment and the need to promote healthy life styles as proposed by the WHO 
(2013) in the Global Strategy on Diet, Physical Activity and Health. Student themselves 
should be engaged in this process since they also need to be involved in promoting and living 
healthy lives.  Therefore, appropriate measures to prevent further progression of the problem 
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